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Abstract: This paper deals with the course-keeping control problem for the unmanned sailboat robot (USR), aiming to
the unknown model structure, parameters uncertainty and speed control difficulty in the practical marine environment. For
this purpose, a novel robust adaptive course keeping control algorithm with speed regulating is developed. In this algorithm,
the radial basic function (RBF) neural network is employed to approximate the structure’s uncertainty. Due to the merits
of the robust neural damping technique and the dynamic surface control, only two adaptive parameters are designed to
compensate the actuators’ gain uncertainty. In addition, the information of the neural networks weights parameters is not
needed. The USR could converge to the objective course with the desired navigational speed under the proposed controller.
Sufficient effort has been made to guarantee that the corresponding error variables satisfies the semi-global uniform ultimate
bounded (SGUUB) stability via the Lyapunov theory. Through the computer simulation under the presence of marine
environment, the proposed approach could obtain the better performance in aspects of the speed regulating and robustness.
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MAC = " ool dt,
em_oj X
MAR = f "ot dt,
end 0
1 tend (33)
MAS = — -
S 40 Jao |u(t) — upy,|dt,
MAI = s )ld
= S()|dt.
P |0:(t)]|
# 1 ACH kb5 [12] 83t bk 2

Table 1 Quantitative comparison of performances for
the proposed scheme and the one in [12]

bR OWR/AL AL SCER(12]50

MAC Vel (°) 0.534 1.473
MAR ®1(°) 5.369 8.546
MAS  w/(m-s™1)  0.143 0.692
MAI 60/(°) 0.562 1.238
55/(°) 15.463 5.628
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